Opposite effects of rofecoxib on nuclear factor-kappaB and activating protein-1 activation.
Rofecoxib is a selective cyclooxygenase (COX)-2 inhibitor approved for the treatment of pain and inflammation in rheumatoid and osteoarthritis. Daily doses between 12.5 and 50 mg were found to reduce pain and inflammation, however, without a clear dose-effect relationship. Interestingly, rofecoxib treatment is associated with an unexpected incidence of renal adverse events compared with other COX inhibitors. Here, the effects of rofecoxib on the transcription factors nuclear factor-kappaB (NF-kappaB) and activating protein-1 (AP-1) were analyzed to find out whether transcriptional changes might explain the lack of clear dose dependency and the occurrence of renal side effects. In vitro, rofecoxib dose dependently inhibited DNA binding capacity of NF-kappaB at doses of 10 to 100 microM, whereas the binding activity of AP-1 was considerably increased at 100 microM. In vivo, the anti-inflammatory effect of rofecoxib was equal at 1 and 10 mg/kg, whereas 50 mg/kg caused a significant further reduction of a zymosan-induced paw edema. This was associated with a clear decrease of inducible nitric oxide synthase (iNOS) protein expression in the spinal cord at this dose. At 1 and 10 mg/kg, however, iNOS was increased but COX-2 was decreased. Thus, the expression of proinflammatory proteins was similarly inconsistent as transcription factor regulation. In conclusion, the opposite effects of rofecoxib on AP-1 and NF-kappaB may explain the lack of clear dose dependency with rofecoxib in clinical studies or animal experiments. The effects on AP-1 may possibly affect renal sodium transport because certain renal sodium channels are regulated through AP-1. Transcription factor regulation might therefore influence both wanted and unwanted effects of rofecoxib.